Aim: The aim was to describe the level of health claims being used in magazine advertisements, the categories of foods carrying health claims and the types of benefits being claimed for particular foods or food ingredients. Data were compared to similar studies of food labels and internet sites to reflect the impact of rule governance of the different media and highlight implications for the current proposed changes in food standards legislation. Methods: From January to June 2005 a survey of all print advertisements for food in Australia's 30 top-selling magazines was undertaken. The results were compared with those from a 1996 survey of health claims in Australian magazines and more recent surveys of claims for food on product labels and on internet sites. Results: The survey found 29.5% of 390 advertisements for food carried a health claim. Many of the claims were high-level claims (29%) or therapeutic claims (8%) which are not permitted by current food standards. The most common benefits being promoted related to cardiovascular disease, energy, cancer and weight control and most claims referred to the effect of the whole food, rather than specific ingredients. Results were similar to previous studies of food labels and internet sites. Conclusions: Health claims are being used widely in the print advertising of food products in Australia. Moreover, the presence of high-level and therapeutic claims in this media bears significant implications for the implementation of rules governing health claims on foods across the different media. 
Introduction
Food is universally recognised as essential to health, yet claims that specific foods deliver 3 particular health benefits can be seen to attract formal rule governance when delivered to 4
consumers at large. This may reflect various aspects of a consumerist and egalitarian society 5 that includes the need for fair play, protection of the innocent and the sanctioned use of 6 science. In Australia and other consumerist societies, the use of health claims for foods has 7 been a contested area of public health policy for many years [1] [2] [3] [4] [5] . Although nutrient content and 8 function claims are commonly found on food products throughout the world, the regulation of 9 health claims varies widely 6 , as does the site of regulation. 10 
11
Currently in Australia and New Zealand nutrient content claims and some health maintenance 12 claims are allowed on food product labels, but other types of health claims that describe 13 potential health or performance effects from a food or ingredient are prohibited (with the sole 14 exception of those concerning the benefit of maternal consumption of folate in reducing the 15 risk of neural tube defects) 7 . However, Food Standards Australia New Zealand (FSANZ) is 16 now developing a new food standard which will allow the regulated use of health claims 17 under two categories: general and high level, with therapeutic claims remaining illegal 8 . This 18 follows the development of health claims legislation in other countries with substantial food 19 markets, a trend that reflects the continuing increase in our scientific knowledge of the 20 composition of food and the biological effects of its components. 21 
22
When introduced, the new food standard will apply not only to claims on product labels but 23 also to all areas of associated advertising. Small amounts of research have been conducted 24 into the use of health claims on product labels both overseas and in Australia [9] [10] [11] [12] and there are 25 several studies in the US that have examined the prevalence and impact of health claims in 26 advertising [13] [14] [15] . However in Australia, aside from one unpublished Masters research report 16 , 1 there has been no systematic investigation of the use of health claims for food in print 2 advertisements. Since the new legislation will include advertisements, the prevalence of 3 health claims in this domain is of interest, with implications for the work of authorities and 4 marketers alike. As media that targets the general population, magazines provide a reasonable 5 point to conduct this observation, given that they may be the next source of written 6 information after food labels for those for whom the legislation is targeting protection. 7 8 This paper reports on data from a larger study examining consumer perceptions of healthy 9 eating campaigns, which included a survey of all print advertisements in 30 Australian 10 magazines over a six month period 17 . The aim of the study reported here was to describe the 11 level of health claims being used in advertisements, the categories of foods carrying health 12 claims and the types of benefits being claimed for particular foods or food ingredients. Data 13 were compared to similar studies of food labels and internet sites to reflect the impact of rule 14 governance of the different media and highlight implications for the current proposed changes 15 in food standards legislation. 16
Methods

1
The 30 best-selling magazines in Australia were identified based on total annual sales 2 obtained from B&T Weekly's published circulation data (see footnote to Table 1 for a list of  3 the magazines). All advertisements for food or nutrition programs in issues from January to 4
June 2005 were collected, and those that contained any nutrition-related health claims were 5 scanned into a database, along with transcripts of all text, as previously described 17 . If an 6 advertisement was repeated in several different magazines or issues, this was noted, but was 7 the advertisement was only recorded once for the purpose of this analysis. 8
9
Where health claims were found, they were categorised into one of the 14 claim categories as 10 defined in the FSANZ Initial Assessment Report to Proposal P293 8 . Based on a previously 11 published classification system 11 , advertisements were categorised according to claim. The 12 advertisements were also categorised according to 18 food descriptors used to classify foods 13 in the 1995 National Nutrition Survey 18 , with one additional category including 14 advertisements for non-specific nutrition programs or logos (such as the Heart Foundation 15 Tick). 16 
17
The claims were analysed for the following: 18
• Number and percentage of products with health claims in each food category 19
• Number and type of claim/s made 20
• Presence of specific reference to scientific studies to support claims 21
• Compliance with current food regulations (determined by assessment with current 'nutritious') were not included in the analysis, as they were not considered health claims as 7 defined within the Australian food standards. 8
Results
1
Categories of food 2
The search of the magazines collected a total of 390 eligible food advertisements, of which 3 115 included 205 different health claims. Of the health claims, more than 60% related to fruit 4 (24%; n=28), vegetables (15%; n=17), dairy foods (14% n=16) and non-alcoholic beverages 5 (10% n=12) ( Table 1) . No health claims were found in any of the magazine advertisements 6 for alcoholic beverages, confectionery, legumes and pulses, nuts and seeds, savoury sauces, or 7 savoury snack foods. The average number of claims per advertisement was 1.8, with one 8 artificial sweetener having the highest number of claims per advertisement (six claims). 9
10
Types of claims 11
Seven types of general claims and six types of high level claims were identified (Table 2) . 12
There was a greater proportion of general-level claims (63%), followed by high-level claims 13 (29%), and therapeutic claims (8%). Of the general-level claims, the largest proportion were 14 for specific nutrient functions (28% of all claims), and of the high-level claims, the most 15 frequent were risk reduction claims in relation to a serious disease or condition (14.5%). 16 
17
Types of Benefits 18
The 115 advertisements referred to 93 different nutrient/health relationships ( Table 3 ). The 19 greatest proportion of claims related to whole foods (37.6% of claims), rather than any 20 specific nutrients or ingredients, and the health benefits most commonly claimed were in 21 relation to cardiovascular disease, energy, cancer and weight control (11.7%, 10.7%, 6.8% 22 and 6.3% of claims respectively). None of the high level claims related to the sole permitted 23 health claim for folate and prevention of neural tube defects. 24 
25
Only twelve of the 115 advertisements with health claims (10%) cited evidence that 1 substantiated the claims and, of these, only five enabled location of the original scientific 2 references. Two of these related to the cholesterol lowering effect of sterol-containing 3 margarines; another referred to two studies on dairy foods and weight loss; one provided three 4 references to studies on the increasing prevalence of childhood obesity; and one cited two 5 references on the impact of vitamin C on the common cold. 6 7
Comparison to food label and internet surveys 8
The food categories associated with the highest number of advertisement claims in the 9 magazine survey were similar to those described in our survey of food product labels 11 . 10
Likewise, in both this study and our internet survey 20 , general-level claims were the most 11 common type of claim. Further, in both studies, the most common general level claims were 12 nutrient function claims and the most common high level claims were risk reduction claims in 13 relation to a serious disease or condition (Table 4) This study found that health claims were prevalent in a considerable cross section of popular 3
Australian magazines. Magazines may be considered the next level of general print 4 information after food labels, and while not the same as newspapers and specialist 5 professional journals, the magazines under study did have considerable reach, with an 6 estimated average audience circulation per magazine ranging from 75,000 to 625,000 per 7 month. Food advertisements with health claims were found in all 30 magazines, but more than 8 60% were found in just six publications that were primarily targeted at women (Fresh ,  9 Woman's Day, New Idea, Australian Good Taste, Super Food Ideas, and Australian Women's 10 Weekly) 17 . 11
12
Types of claims 13
High level claims were prevalent in this analysis. A previous survey of food advertisements in 14 18 Australian and drink and covering a rage of different target groups, including both men 15 and women magazines (selected because they usually contained advertisements for food) was 16 conducted from January to August 1996, and reported a total of 397 advertisements for 262 17 different products. Only 20 of these (7.6%) were reported to contain high level health claims, 18 for 13 products, two of which (0.5%) were therapeutic claims 16 . An American survey 19 between 1998 and 2000 of food advertisements in 108 issues of the three most popular 20 consumer magazines read by women aged 25 and 64 yielded 1320 unique advertisements, of 21 which 13.1% were structure/function claims (general level health claims) and 4.5% were high 22 level health claims 14 . Most of the high level health claim advertisements were for just four 23 food groups: bread/cereals, fruit/juice, combination foods, and dairy, which were similar to 24 the top categories found in the study reported here. Both Australian studies confirm that high 25 level claims are being made in magazine advertisements, an activity that may come under 26 closer scrutiny with the forthcoming changes to food standards on health claims. However, 1 while the new regulations may make assessment of compliance easier, due to clearer 2 definitions of the categories of claims and substantiation requirements, the extent of 3 enforcement is still likely to be limited by the resources of State government food authorities. 4
Interestingly the absence of folate claims from print advertising confirmed that the initial 5 higher levels of use of this claim when it was first permitted have not continued on a 6 voluntary basis 21 . 7 8 Most (63%) of the claims in the magazine advertisements, however, were general-level 9
claims. This was expected, given current regulation which prohibits the use of most high-level 10
claims. Of the general-level claims, most were nutrient function claims (70%). A nutrient 11 function claim describes the role of a food, a nutrient (or biologically active substance) in 12 terms of normal growth and development. As this claim type does not reference benefits 13 above normally accepted nutrient functions, it is likely that claims of this nature can be 14 scientifically substantiated more easily, and therefore are likely to be more appealing to 15 manufacturers. However, other types of general-level claims would require independent 16 substantiation under the proposed regulations for health claims, and monitoring of these 17 claims will be necessary to ensure that scientific substantiation meets the required rules. The 18 observed reference to scientific literature in some of the advertisements examined could be 19 seen as symbolising the relationship to come, with scientific dossiers being required to 20 substantiate health claims in future. 21 
22
Categories of food 23
Food categories associated with claims were mostly from the core food groups outlined in the 24 Australian Guide to Healthy Eating 22 . This compared well with a similar study reported in the 25 literature, where most of the advertisements were for dairy foods, and fats and oils, which 1 together accounted for greater than 25% of advertisements 16 . In contrast though, in the latter 2 study the least proportion was for advertisements for fruits and vegetables combined (0.4%). 3
While studies of television advertising have found that advertising of the health benefits of 4 unprocessed basic foods like fruit and vegetables is relatively rare [23] [24] [25] [26] , this does not appear to 5 be the case for print advertising in our sample. It was noted, however, that during the six 6 month survey period of the study reported here, a series of 38 different advertisements from a 7 major retail chain promoting individual fresh fruit and vegetables was underway, and this may 8 have had an impact on the results. Categories that had no claims on pack or in print 9 advertising included: alcoholic beverages, confectionery, legumes and pulses, nuts and seeds, 10 and sauces. These might be considered more peripheral foods, and those for which a health 11 message is considered unsuitable (the food is not consumed primarily for health purposes), or 12 unnecessary. 13 
14
Types of benefits 15
Bearing in mind that the number of examples provided was not large, it appeared that 16 cardiovascular disease, cancer and obesity/overweight were the most frequently referenced 17 diseases in all claims (Table 3) , perhaps because of the stronger evidence for links with sub-18 optimal nutrition. This was consistent with the findings from the label survey 11 and from a 19 US survey conducted in 1998-2000, which reported the most frequent of advertising claims in 20 magazines there related to bone health, cholesterol levels, risk of cancer, and increased energy 21 and wellbeing 14 . Bone health/osteoporosis, cholesterol and cancer are all well known 22 medically defined health issues regularly reported in the media, and highly prevalent in the 23
Australian community. In contrast, wellbeing and having energy appear to be consumer 24 constructs of health, something that warrants more formal research. 25 
2
Comparison to food label and internet surveys 3
The outstanding difference between the print advertisement analysis and the food label and 4 internet surveys was the greater number of health claims found in the print advertisements 5 seen as non-compliant because they were non-approved high level or therapeutic claims. It is 6 possible that food companies and retailers are less inhibited about making non-compliant high 7 level claims in print advertising, which can be quickly cancelled if challenged by regulators, 8 compared to claims on product labels, where the costs of product recalls or packaging changes 9
can be considerable and more damaging to a company's reputation. An alternative 10 explanation is that retailers (who were the source of 43 of the 115 advertisements found in 11 this survey) are less aware of the restrictions on health claims contained in food standards. In 12 the UK recently, one major retail chain (Asda) was fined for advertising which included 13 disease prevention claims about the antioxidants in fresh mangoes fighting cancer 27 . However 14 even excluding the retailer advertisements for fruits and vegetables, 25% of the remaining 15 advertisements from food manufacturers with health claims contained currently illegal high 16 level claims, indicating that this higher incidence is not just due to the mix of advertisers at 17 the time the survey was conducted. It is possible that when the new standard governing health 18 claims comes into force there will be a reduction in the number of such claims here, as was 19 observed in the US after the introduction of the Nutrition Labeling and Education Act in 20 1994, which provided clearer requirements for substantiation of health claims in advertising 21 15, 28 . 22 1 Food is essential to health, yet health claims on food are seen to require consumer protection, 2 and in Australia new regulations of such claims will soon cover both food labels and all forms 3 of product advertising. Magazines represent a common form of print media that contain these 4 materials. This study found that health claims are being used widely in the print advertising of 5 food products in Australia. Moreover, their presence bears significant implications for the 6 implementation of rules governing health claims on foods across the different media. 
